policy, safety standards
To minimise the risk of equipment-related hazards and inopportune failure, to maximise equipment accuracy, and to increase the working life of devices, it is desirable that hospitals have a policy governing the use of equipment. This written policy should detail that all equipment, before use, must pass hospital 'acceptance' and safety inspections, must have plans set for routine safety checking, maintenance and calibration and must have provisions made for repair in the event of breakdown. All details of the above must be documented. The policy should also detail who is the 'testing authority' and with whom liability rests if the policy is contravened. Such a policy is in effect at Flinders Medical Centre. Some aspects of its implementation by the Biomedical Engineering Department (as one of the designated 'testing authorities') are described as an example of a system for equipment management.
Hospital acceptance and safety inspections
The Standards Association of Australia and other Standards Associations and agencies have published 'standards' which take many forms including specifications for equipment, products and materials, codes relating to such matters as procedures, practices, design and installation, methods of analysis and test, and guides containing glossaries of terms and nomenclatures.
Many of these 'standards' relate directly to devices used in Health Care, and several relate directly to the testing of equipment intended specifically for medical use. It is highly desirable that equipment used in a Health Care facility meet these minimum requirements and must therefore pass the appropriate tests before use.
Some of the tests are potentially destructive and therefore there is significant resistance to their implementation. These are usually carried out by a National or State authority on one typical example of the equipment 'type'. For certain classes of equipment, further follow-up testing on random samples may also be required. This testing is called 'type' testing and is not to be confused with the in-house hospital acceptance testing. Occasionally the Biomedical Engineering Department undertakes engineering evaluations on new equipment products appearing on the market. As with 'type' testing, these evaluations are not to be confused with acceptance tests.
Acceptance testing is the application of inspections and non-destructive tests on all items to be used in the hospital. The inspections and tests include the following: I. An inward goods inspection, which is a check for any physical damage which may have occurred during transit, and is also a verification that all components (including manuals) have been delivered; 2. A technical inspection, which comprises nondestructive physical and electrical inspections or tests to ensure compliance with the relevant standards, safety codes and tender specifications. If the item contains a patient circuit, further electrical tests are applied to Anaesthesia and Imensire Care, Vol. /6. No. /, February, /988 ensure minimal possibilities of patient electrocution by contact currents above hazardous levels; 3. In situ checks, which verify that the user environment and associated alarms and indicators are adequate; 4. Other appropriate tests of performance and calibration, which are undertaken either by the user or a testing authority; 5. Hazard alert verification, which is done before the inspection report is completed, when a check is made oflocal and international 'hazard alerts' that may point to use or design problems '.vith the item. If a potential hazard has been observed by in-house checking this problem is fed back into the Australian and international alerting systems.
If the Acceptance Tests are passed, the item is classified as to the areas of the hospital in which it may be used. The equipment item is then assigned a 'plant number' and is labelled. At this stage plans for continuing tests on safety and performance are made and the logistics concerning how the item is to be maintained are determined.
Routine safety checking, maintenance and calibration
Australian and International Standards recommend testing intervals and procedures for ensuring the continuing safety and performance of equipment. These recommendations are considered along with the resources available, the type and use of specific items, and with any previous history, so that an appropriate schedule of equipment testing can be decided upon. Interleaved with this schedule is an appropriate level of preventative maintenance and calibration to maintain the accuracy of equipment and to maximise its useful life.
Once this schedule has been arranged, a test procedure is determined. This procedure consists of a written report detailing the tests to be performed and the equipment to be used for conducting the tests. On this report are spaces for the entry of test results and test conditions.
Most routine tests are carried out at the point of normal usage. If there are many items in one area (e.g. the operating theatres) the schedule may be organised to carry out checks on all the items in that area at the same time on a regular basis. In this case, the necessary checks on the environment (e.g. Earth Leakage Relay circuit breakers) are also undertaken at the same time.
If an item is determined to be unsafe, out of calibration or otherwise faulty, it is, where possible, replaced with a spare unit. The faulty unit is then returned to the Biomedical Engineering Department for repair. If an item is found to be Anaesthesia and Intensive Care. Vo!. /6. No. /. February. /988 faulty but a spare unit is not available, an assessment of the users' needs and the nature of the fault is made, and the item mayor may not be taken out of service. If necessary a warning label is attached to the device and users are informed of the problem. High priority is then assigned to its repair.
Repair
Each department in the hospital has a repair requisition book. This book of forms allows the user to detail the symptoms of a fault or hazard and to report it to the appropriate testing authority. The form is in triplicate; one copy is retained by the originator and two are sent to the repairer with the device; one is returned upon completion of the repair.
The faulty item is sent to the testing authority, and action is taken as decided at the time of acceptance. If an external service contract had been arranged, the contractor is notified. If repair is to be carried out in-house, the appropriate priority for the job is determined by the supervisor of the equipment support group. It is important that the necessary service manuals and spare parts be acquired at the time of acceptance and that plans be made so that the necessary technical expertise and test equipment are available.
Documentation
It is important that documentation of acceptance, testing, maintenance and repair is precise and is kept in an easily retrievable form. In the case of a hazardous incident involving an item of equipment, it is important to have proof that the item has been acceptance tested, has been routinely checked and calibrated and that a record of maintenance is available. These records also assist the equipment support group in their role of equipment management. Information on maintenance history, for example, yields valuable advice for other potential purchasers and is useful for tracking recurrent maintenance problems and for deciding on what spares to keep.
A formal Acceptance Inspection report is produced for each item of equipment. The front page contains general information about the source of supply, funds and an equipment description. The universal medical device nomenclature developed by the Emergency Care Research Institute (Philadelphia) is used for categorising all purchases. This is particularly useful for identifying equipment that may be subject to a recall or hazard alert notice. This and the other details on the front of the report are entered into a computerised equipment management system designed at Flinders Medical Centre which allows convenient retrieval of information. For example, a print-out of all the anaesthesia monitors of a particular make and/or model which were purchased after a certain date from a particular supplier can be obtained.
A formal report is produced for each safety/ preventative maintenance check undertaken. This report is filed in the 'equipment maintenance history file' which was set up when the item's acceptance check was completed. Files in this system are arranged in alphabetical order by manufacturer and each file contains all relevant information for that item such as the whereabouts of service manuals, operator manuals and test results. Each file also contains the history sheet initiated at the time of acceptance checking. Each time the equipment item is maintained or checked, the details are entered on this history sheet, and re-filed. In this way, there is complete documentation of all significant events in the life cycle of an item of equipment.
Minimum Requirements for Anaesthesia with Respect to Checking the Patient, Medical Tests and Work-up J. F. MAINLAND AND A. M. WEEKS Key Words: ANAESTHESIA: preoperative assessment, preoperative tests Clinical monitoring starts with preoperative assessment of the patient. Consultation by an anaesthetist is essential for the medical assessment of a patient prior to anaesthesia for surgery or other procedures, the purpose of which is to ensure that the patient is in the optimal state for anaesthesia and surgery. This assessment requires skills and judgements which differ from and are additional to those involved in the administration of the anaesthetic.
The Faculty of Anaesthetists has published guidelines on the pre-anaesthetic consultation. I It should take place at an appropriate time before surgery and anaesthesia so that any necessary therapeutic or investigatory measures can be performed; the time depends upon the condition of the patient and the type of surgery to be performed. Although early consultation is not always possible (e.g. before emergency surgery), assessment is still necessary in these circumstances. Day surgery patients may undergo screening some time before surgery, with the preoperative assessment by the anaesthetist taking place on the day of surgery.
The pre-anaesthetic consultation should ideally be performed by the anaesthetist who is to administer the anaesthetic and is facilitated by use of a preoperative questionnaire. Except for the unconscious, the confused or the very young, a history should be taken from the patient: the points the history should cover are listed in Table 1. A clinical examination of the patient should be carried out and should include an examination of the precordium and chest, as well as an assessment of any positive medical findings, of the condition of the teeth and of the likelihood of any difficulties in airway management. A general examination should
